EYE injuries in industry are increasing every year. This increase is the result of the expansion of the engineering and metal trades. At the Royal Eye Hospital, London, 7,000 industrial eye injuries are treated every year, many of Nhich are of a very serious nature. In the course of my investigations I visited many factories, both in London and the provinces. I found that the medical officers attached to these factories were treating more injuries to the eyes than to any other part of the body. One large armament establishment in London employing several thousands of w-orkmen deals with 15 to 20 eye injuries a day. A similar occurrence was observed in the Great War, when a large increase of industrial eye injuries was reported by the Ministry of Munitions dealing with Industrial Health and Efficiency. This report wras published in 1918.
Severe industrial eye injuries (intra-ocular foreign bodies, perforating eye injuries, hypopvon ulcer, &c.) often result in the loss of an eye and more rarely lead to total blindness. An analysis of reports on the blind from various countries published by the International Association for the Prevention of Blindness in 1937, shows that a / of the blind have lost their sight as a result of accidents in industry. Industrial eye injuiries more commonily lead to the loss of one eye only and, according to Trousseau (France), accidents in iindustry are responsible for 20%O of uni-ocular blindness.
The largest number of eye injuries occurs in the metal and engineering trade, but wood-work, working coal-mines, chemical industries, quarrying, stone-cutting, masonry and concrete work, have a high incidence of injuries.
Eye injuries in industry belong to the preventable class of accidents. The Travellers Insurance Company of America has come to the conclusion that 88% of such accidents could be avoided by proper supervision and administration. The widespread use of safety devices by individual workmen and the guarding ofmachinery will eveutnially lead to a great diminution of eye injuries.
The factory legislation of this country, until the 1937 Factories Act, had no general section for eye protection. The provision of goggles, screens, and masks, &c., was left to the discretion of the individual employer. Many progressive firms desiring to obtain a miiaximum efficiency from their employees and to prevent loss of working hours have spent much effort in providing the workmen with efficient and suitable safety devices an(I in educating the workmen in their use. The results achieved in these faetories is praiseworthy. The Great Western Railway, Imperial Chemical Industries, Kodak Ltd., and many others report a great diminution of eye injuries as a result of their efforts.
The conditions of intensive production during the Great War gave anl impetus to the study of wNorking environment and accident prevention. Voluntary bodies such as the National Safety First Association, founded in 1916, and the Inidustrial Welfare Society, founded in 1918, have carried out much educational and propaganda work.
The Factories Act of 1937 began a new era in the history of eye protection, which for the first time has received statutory mention. Section 49 of the Act reads as follows:-" In the case of any such process as may be specified by regulations of the Secretary )f State, being a process which involves a special risk of injury to the eyes from particles or fragments thrown off in the course of the process, suitable goggles or effective screens shall, in accordance with any directions given by the regulations, be provided to protect the eyes of the persons employed in the process."
Although until the 1937 Act there was no general section dealing with eye protection there were some requirements such as:
(1) Under the 1891 and 1895 Acts-(a) Special rules for the bottling of aerated waters. These require the provision of face guards, masks or veils of wire gauze for wirers, sighters, and labellers.
(2) Under the 1901 Act (a) Reguilations for the use of locomotives and wagons on lines and siding.s provided that all glass tubes of water gauges on locomotives or stationary boilers used for the movement of wagons shall be adequately protected by covering guar(l.
(b) Aerated Water Regulations. These replace the special rules 1 (a) above and impose a similar requirement.
(c) Chemicals Works Regulations where acids or corrosive liquiids are used. Goggles were required to be provided and eye-wash bottles containillg distilled water.
(d) Woodworking Machinery Regulations. The means of artificial lighting for every woodworking machine must be so placed or shaded as to prevent direct rays of light from impinging on the eyes of the operator wAhile he is operating the machine.
(e) Horizontal Milling Machine Regulations. A similar requirement to (d) above.
(f) Shuttles guards were required for looms in textile factories under various trade agreements.
(3) Under the Police, Factories (Miscellaneous Provisions) Act 1916, first-aid 'R.hinets containing eye-drops were required in every factory.
In the early years of the century the Factory Department began to give close attention to indcustrial lighting. In 1913 a Departmental Committee on Lighting was appointed and issued reports in 1915, 1921, and 1922 Dry grinding of metals or articles of metal applied by hand to a revolvinlg wheel or disc driven by mechanical power. Turning (external or internal) of non-ferrous metals, or of cast iron, or of articles of such metal or such iron, where the work is done dry, other than precision turning where the use of goggles or a screen would seriously interfere with the work, or turning by means of hand tools.
Welding or cutting of metals by means of an electrical, oxy-acetylene, or simnilar process.
The following processes when carried out by means of hand tools or other portable tools:-Fettling of metal castings involving the removal of metal. Cutting out or cutting off (not including drilling or punching back) of cold rivets or bolts from boilers or other plant, or from ships. Chipping or scaling of boilers or ships' plates. Breaking or dressing of stone, concrete, or slag. These far-reaching regulations are bound to have a great effect on the diminution of industrial eye injuries, but they can only achieve their purpose with the co-operation of the medical profession at large and ophthalmic surgeons in particular. The wrorking-class population must be educated in the use of the correct protective devices and the employers must be advised on the suitable type of protection they must supply to their employees. The workmen, as a result of years of prejudice, are ashamed and resentful of wearing masks or goggles, &c. The employers have in the past supplied uncomfortable and unsuitable goggles with which the employees have been unable to turn out the maximum output demanded of them. These protective devices were therefore discarded. The compulsory wearing of goggles following the recent Home Office regulations can only become successfuil if the research work on the production of such protective appliances keeps pace with the factory requirements. The eye hospitals in this country and the ophthalmologists practising in industrial districts shouldl take an active interest in the educational aspect of this problem.
Following my investigations of industrial eye injuries in 1936 the Royal Eye Hospital, has taken an active part in the campaign against eye injuries in industry. A comprehensive collection of protective appliances is exhibited in the hospital waiting rooms. Posters are displayed in prominent positions all over the hospital urging the workmen to protect their eyes when at work. A record is kept of all industrial eye injuries and the names of the firms where they took place. At regular intervals letters are sent to firms in the neighbourhood from which 25 or more eye injuries have come. The employers are advised of the number of eye injuries at their works and are asked to visit the hospital. They are then shown suitable protective appliances. In most instances the response from the firms is cordial and the advice given them is accepted with gratitude. It is surprising how little is known about the recent developments in the production of goggles. Old and inefficient types are still used in many factories. It is therefore not to be wondered at that the workmen refuse to wear them. There are now a number of goggles on the market which are almost ideal in their design. They are light, do not impede vision, and can be used with an anti-dimming compound which prevents condensation of moisture on the lenses. In oxy-acetylene and electric welding and for furnace workers goggles should be fitted with glass designed to cut out infra-red and ultra-violet rays. The British Standards Institution has laid down specifications for protective glass suitable for welding. In spite of this, cobalt blue glass is still used although in such operations it has been found most inefficient for its purpose. All these points are explained to the employers when they require advice on suitable eye protection.
A united and co-ordinated effort on the part of the eye hospitals and British ophthalmologists is necessary to educate the employer and employees in eye protection.
The establishment of exhibitions of protective appliances in all eye hospitals and the appointment to such hospitals of medical officers acquaintecl with industrial problems, who should act as advisers to the employers and workmen, would, in my opinion, be a great advance in the campaign against eye injuries in industry. The formation by the British Council of Ophthalmologists, or by any other body of ophthalmologists, of a committee working in co-operation with industry and the Home Office authorities in the improving of protective devices and evolving efficient eye protection is a question of urgent importance. Records should be kept by eye hospitals of all industrial eye injuries. They would reveal the industrial processes which are responsible for a large number of these accidents, and which are not covered by compulsory legislation. The Secretary of State has the power under Section 49 of the Factories Act to extend the regulations for eye protection to any process which involves a risk of injury to the eyes. Information could then be supplied from hospital records of industrial eye injuries to an appointed body of ophthalmologists who would then advise the Secretary of State on other processes requiring extension of factory legislation.
[At the conclusion of this paper a cinematograph film demonstrating methods of protecting the eyes of industrial workers was projected. Mr. Minton also exhibited specimens of goggles, shields, and other protective wear.]
Discussion.-mr. JOHN AIARSHALL asked what was the life of a goggle or protective shield such as had been shown when it was worn by, say, a worker on a grinding machine. He thought it must be relatively short. A good transparent piece of glass was-likely to become obscured by the settlement of fine particles.
Mr. J. AIINTON (in reply), said that the life of the goggle dlepen(led on the process at which it was used. In chipping and hammering, where large particles flewv towards the goggle, there was no deposit on the glass. In the case of grinding or in oxy-acetylene welding the deposit of particles did tend to obstruct the v-ision, but the glass, whether non-splinterable or ordinary glass, could be taken out and replaced very easily. Cellulose acetate goggles were v ery cheap and could easily be replaced. It was up to the workman, wvhen he found that the efficiency of his goggle had deteriorated, to ask for replacement.
He wished to add that anyone who was interested in the film could obtain the loan of a copy by applying to the Induistrial Welfare Society or the National Safety First Association, in the libraries of which institutions copies had been deposiVed, or to the Royal Eye Hospital. The film was doing' some very good propaganda work.
